Objective: to test the feasibility of a self-administered questionnaire for health risk appraisal in older people. Methods: a scientifically updated and culturally adapted English and German language version of the Health Risk Appraisal for Older Persons self-administered questionnaire identifying risk factors for functional impairment in older people was administered to three samples of older people (UK: Urban-based general practitioner list, n=348; Switzerland: Community-based lists in rural/suburban area, n=213; Germany: Occupants of residential care facilities, n=149). Results: the majority of people judged the questionnaire as easy to comprehend (UK 81.4%; Switzerland 97.2%; Germany 93.1%) and to complete (83.2%, 95.8%, 91.4%). Prevalence of risk factors was higher than 10% at each site for excessive fat intake (25-54%), lack of social activity (15-47%), low physical activity (28-46%), impaired vision (17-38%), impaired hearing (23-25%), and urinary incontinence (13-37%). Uptake of recommended preventive health measures, including screening and vaccination was below 50% in more than half of recommended items, with large variations between sites. Discussion: acceptance of the adapted Health Risk Appraisal for Older Persons questionnaire was high and its feasibility supported. The findings identified a high prevalence of potentially modifiable risk factors for ill health and disability in older people with large variations in prevalence rates and awareness between sites. The yield supports the further development and evaluation of the approach.
Introduction
Health and social care services required by older people are a growing burden and a major societal challenge for this century. Developing methods for cost-effective prevention of disability among older people has therefore a high priority [1] [2] [3] [4] . There is promising evidence of the effects of health risk appraisal in older people.
A longitudinal cohort study revealed a beneficial impact of a mailed health risk appraisal programme on self-reported health risk behaviour in older people, over 30 months [5] . A randomized study revealed favourable effects on health behaviour in older people and a decrease of health care costs with an intervention programme consisting of health habit questionnaires, personal recommendation letters and self-management material over a one-year follow-up period [6] . Furthermore, none of the previous studies was conducted in Europe, [5] [6] [7] [8] , and little is known about the feasibility of conducting health risk appraisal in a European context.
The aims of the present study, as part of a longerterm investigation, were (i) to test the feasibility of a self-administered health risk appraisal questionnaire for older people in Europe and (ii) to determine whether the prevalence of the selected risk factors for functional impairment is sufficiently high to justify inclusion of the multiple domains.
Methods Health Risk Appraisal for Older People questionnaire
The Health Risk Appraisal for Older People (HRA-O) instrument used in this study is an updated and regionally adapted version of an instrument that was initially developed by University of California researchers [9] . In summary, the original development was based on a systematic literature search, focus group sessions, and pilot testing of several prototype versions. Criteria for selection of risk factor domains in the questionnaire included: (1) magnitude of effect and potential impact on functional impairment; (2) validity and generalizability of results; (3) potential for risk reduction; and (4) feasibility of assessment. For each selected risk factor, a self-administered instrument was selected based on the following instrument criteria: (1) reliability; (2) validity; (3) feasibility; and (4) use of the instrument in other large databases. The HRA-O instrument consists of three components: (i) a 32-page self-administered questionnaire; (ii) a personalised feedback report to the older person; and (iii) a personal summary report for the health care provider of the older person. For generating the feedback reports, a software system was developed that provides individual feedback statements.
The HRA-O questionnaire contains the following sections: administrative information (name, address, date of birth, date of completion, duration for completion); self-reported chronic conditions, preventive care use [9] , medication use, signs and symptoms [10, 11] , selfperceived health [9] , physical activity [12], nutrition [13] , injury prevention [14] , tobacco use [9] , alcohol use [15] , eyesight [16] , hearing [17] , depressive symptoms [18] , self-reported memory [19] , social network [20] , social support [21] , basic and instrumental activities of daily living [22, 23] , socio-economic information (education, professional activity), health measurements (weight, height, blood pressure, cholesterol), and feed-back questions to the HRA-O questionnaire.
Update, translation, and adaptation of questionnaire
The update and cultural adaptation was conducted in four steps. In Step 1, the questionnaire and feedback reports were updated to correspond to the most recent evidence, and the software programme was modified to facilitate handling multiple languages. In Step 2, the questionnaire and the feedback statements were translated into the German language by a professional translator, then translated back to the English language by a second translator who was blinded for the original version. The back-translation was compared with the original version, and discrepancies were resolved by a third independent translator. In Step 3, for each region, the questions and statements were regionally adapted by focus groups of professionals and older people. In the final Step 4, the resulting prototype version of HRA-O was pilot tested in 20 people in each site and again discussed in focus group meetings.
Recruitment of the three study samples
The study was approved by the local institutional ethical committees. To assess feasibility in different subgroups of older people, each site chose a different source population to administer the field test. The primary purpose of the study was to evaluate the acceptance and yield of the instrument in a broad range of older people rather than to collect representative samples from three countries for cross-national comparison. In the UK, the sample was drawn from urban-based general practitioner list; in Switzerland, from community-based lists in a mixed rural and suburban area; and in Germany from a list of occupants of residential care facilities. The proportion of subjects agreeing to complete the HRA-O questionnaire was 58% in London, UK, 51% in Switzerland, and 57% in Germany. Details of the recruitment process are available on the Website (www.ageing.oupjournals.org).
Data collection and analysis
Participants were asked to complete the self-administered HRA-O questionnaire and to return it to the regional study centre. They were advised that they could ask a family member or another proxy for help to fill out the questionnaire, if needed. All participants received an individualized health report from the study centre. Data were analysed using the SAS programme [24] .
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Results
In each sample, more than 80% rated the questionnaire as somewhat easy or very easy to comprehend and to complete. In the UK practice-based sample, 27.3% stated they completed the questionnaire with the assistance of another person, compared to 9.4% in Switzerland or 8.4% in Germany. The mean self-reported time to complete the questionnaire was longest in Switzerland (75.5"34.1 minutes) and shortest in the UK sample (50.6"33.0 minutes). Table 1 shows the prevalence of risk factors related to health behaviour, social network, social support, and functional impairment. The prevalence for each of the listed risk factors was higher than 5% in at least one sample. In the UK sample the prevalence rate was greater than 20% for ten risk factors, 10-20% for five risk factors and 5-10% for three risk factors. The Table also shows the large differences in prevalence rates between samples. Table 2 summarizes the self-reported information on use of recommended preventive care services. There was a low prevalence of use for most screening or vaccination recommendations. There were large differences in uptake of preventive care in the three samples. For example, in the UK sample, 94.1% reported they Defined as average consumption of less than 3 high-fibre food items a day. f Based on age-and gender-specific limits of quantity and frequency of self-reported alcohol use [15] .
had not had colon cancer screening (blood stool test within past year or colonoscopy or sigmoidoscopy over past 5 years), compared with 47.6% in Hamburg. In the German and Swiss samples, more than 90% of subjects reported they had no pneumococcal vaccination coverage.
Discussion
The results support the feasibility of this approach in three European countries and indicate a substantial yield in terms of risk appraisal. First, a high acceptance rate of this multidimensional health risk appraisal questionnaire was found in three diverse samples of older people of different nationalities. Second, prevalence rates for risk factors included in the HRA-O questionnaire were high.
The limitations of the data in size and scope are acknowledged. The three samples are in no way representative of each of the three regions. Therefore, the observed differences in prevalence rates of risk factors are less likely to reflect regional variability than different subgroup variables at the three sites. Furthermore, given the selected subgroups of the population and the response rates between 50 and 60%, the figures might not be generalizable across the whole of the population.
Compared to several other HRA tools for older people, the questionnaire used in this study was relatively long [25] . A key concern, therefore, was the feasibility of using a questionnaire of this size in older people. Although the majority of older people had no difficulty completing the questionnaire, a minority of persons reported some level of difficulty. Part of the development agenda for this and similar approaches, therefore, is to explore ways in which this group might be better enabled to complete their responses. The use of selfadministered questionnaires is also supported by findings of the UK MRC trial of the assessment and management of older people in the community [26] . Based on data from 32,990 people aged 75 years and older it was found that postal questionnaires produced a higher response rate than interviews by nurses or lay interviewers.
This study does not address additional factors that are relevant for feasibility and impact of a health risk appraisal based programme. Other aspects include the acceptance of the HRA-O based feed-back system by older persons and physicians, the proportion of older persons willing to participate in a preventive programme of this type, and effects and costs of a HRA-O based intervention. The prevalence findings support the relevance of further developing and implementing risk factor modification programmes in Europe, with further development and testing of the health risk assessment method.
Key points
. Health risk appraisal combined with reinforcement of recommendations has been shown to reduce risk factors for functional decline in older people. . This article describes an updated and regionally adapted version of a multidimensional health risk appraisal instrument consisting of self-administered Denominator includes women only (UK, n = 205; Switzerland, n = 125; Germany, n = 124). questionnaire and computer-generated reports for older people and their general practitioners. . Acceptance of this instrument was high among older people, and it identified a high number of potentially modifiable risk factors for functional status decline. . The effects of this approach are being evaluated in an ongoing multi-site randomized controlled study (PRO-AGE) in Hamburg, London, and Switzerland.
